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FY09 5cope of Work 

WA Title: lmpact ot' Green Building Products on Indoor Air Quality 

1. Purpose 

The overall o-bjective of this project is to devclop, demonstrate, and evaluate sustainahle 
practices for indoor environmcnts. Sustainable practices are decisions and actions that 
considcr, minimize, and harmoniLe lhe impact of material and energy use on human health 
and the environment. Through izategrated, multidisciplinary, and focused researcb, 11;M13 
devclops knowledgc and tools that enable evaluation of'sustainable practices for indoor 
environments. ILMB develops tools to characterice sources of indoor contaminants and 
investigates the relationships between sourees oi' contarninants, the built environment and 
potential exposure to individual compounds and complex mixtures. For examplc, I1;M.8 
investigates the impact of green building products on indoor air quality and develops risk 
management options where green building practices or products may potetntially improve or 
impair indoor quality. 

2, 13ackground 

Rapidly increasing encrgy costs coupled with increasing mark.et  acceptance of "green" or 
sustainable residential building design has resulted in increased demand for sustainahlc 
building practiccs and "l;recn" building products. Howevcr, sustainahle "green" building 
practices (e.g., super insulatcd, tight buildings constructed with recycled or "natural" 
products) may inadvertentiy result in def;radcd indoor environmcntal quality or oflter doA .,n- 
stream environmental chailcnbcs. As a component of "cradle to eradle" stewardship of 
matcriais and energy, there is a need to understand the impacts on the indoor environment of: 
emissions, sorption and re-emission of ort;anic and inorganic compounds from "green" 
building materials (2) transport within the built environment, (3) efficacy of control 
technologies such as air and Surface cleaning. 

Key pollutants of eoncern inciude endocrine disrupting compounds such as brominated tlame 
retardants, phthalatcs, and perfluorinated compounds associated with consumer products, 
neurotoxins such as elemental mcrcury rcleased from the debris field of broken compact 
fluorescent light hulbs, and air toxics such as formaldehyde released and sorhed by numerous 
indoor rnatcrials and surfaces. Formaldehyde is onc of thc key toxic pollutants in the 
National Risk Managernent Rcsearch Laboratory (1tirR1VMRL} Indoor Air Strategic Plan. It is 
azxzong thc iJ5 Environmental Protection Agency (I:PA) listcd urban air ha;r.ardous air 
poliutants (HAPs) and one of the predominant VOCs emitted #z'ont building prociucts. 
Primary ernissions from materials and products as well as sorption and re-emission frozn 
surfaces are kcy factors that govern indoor concentrations. The sorption characteristics of 
wallboard significantly impact indoar concentrations of formaldehyde. However, this process 
is not well understood and the impact of "green" znoisture resistant wallboard may alter the 
net sorption of fonnaidchyde, resulting in greater exposure to this known air toxic 
compound. 
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There arc th.ree componcnts of IEMB's research approach: (1) Develop sourcc m.odels that 
simulate emissions from green building products, (2) develop sorptionlre-emission models 
for grcen huilding products. and (3) detcrmine the reliabili.ty of sourcclsinic, models in full- 
scale indoor environment5. The source cmissions model parazneters obtained from BPA's 
chatnbcr tests will be applicd to lAQ models to deterrnine thc impact of the usc of "grecn" 
design huilding proclucts on indoor concentrations organic and izaorganic contaminants. 
Source and sitlk znodels and control strategies will be evaluated hy studies conductcd in 
APP["D'S Research Test House (RTH), operated by the contractor. Specific tasks and the 
schedule fcor tasks to be conducted in the RTH will hc described in arnendments to this wrlc 
assictaznent or describcd 'zn other task-spccific work assignznents. 

3. Task Ucscriptions 

The contractor shall conduct the following tasks: 

7-he contractor shall: maintain the research house in 
ready mode for znodel evaluation or other studics as described in amendments to this work 
assi.gnment or dcscribed in separate work assignments that utiliLe thc research test house. 
Specifically, the contractor shall ensure that: 

All miscellaneous and standard operating procedures (MUPs and SOI's) are accurate and up 
to datc for contractc3r operated zneasuremcnt or control systems. At a minimuin, thc 
contractor shall ernsure that: 

• The data acquisition system is functional 
• At least two temperature scnsors and two ftI I sensors are functional 
•'1'hc I3&K Multi-ga_5 Analy7er is calibrated for SP6 

• The Sl•~'{; dosing and sampling systGm is functiorral 

Per section YY of the abovc referenced contract, the contractor shall maintain the 
instrumentation in the RT'H to cnsure that RTIJ can bc utilized fi}r specific research tasks 
within 30 days  of notification thhrough amendment to this or other work assignments. 

The contractor shall providc technical input to QA test plans, addendums, technical rcports, 
and manuscripts developcd hy rPA staff for and from specific Cxperiments to be conductcd 
in the research test house. Data gatheringlmanipulation shall not begin untiI the QAPP has 
been approved by the I;PA QA Manager. 'lhe QA plan shalI bc developecl according to the 
requirements in Attachment #1 to the Statement of Work. Specific experiments, schedules 
and dcliverables will bc described in amendrncnts to this work a:;signtnent. . 

4. Reports 

The contractor shall provide the ];1'A work assignment manager monthly progress reports as 
specified in thc contract. 

5. Schedule of' Tasks, Rcports, and Delir=erahIes 
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'I'hc contractor shal l provide monthly reportis of the RTH operational status. Reports and 
delivcrahles for other tasks, including new or revised M(7Ps or S[.)Ps that are reyuired to 
support QAPPs developed for specific research tasks to bc conductcd at the RTH, tivill be 
described in amendments to fhis w«rk assignzxient. 

G. Suggested Skills 

This project tir ill recluire contractor staff with thc following skills: modif cation and 
adaptation of scientific apparatus to meet project ohjectives, sample collectiUn and 
extraction, data processing and analysis, prcparation, operation and maintenance of the R'I'E i. 

7. Special requireinents 

The contractor shall provide necessary hcalth and safety procedures, docunaentation, and 
training to contractor staff tca en5ure saf e conduct ol' thc cxperimcnts at contractor controlled 
facilities. 
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ATTACIIMEN'I' #1 
TU TFIF. STATE'VIENT UF W(]RK (SC)W) 

NRMRI, Quality Assurance (QA) Requirements 

In accordance with EPA ()rder 5360.1 1-12. conformance to Aiti1SUASQC E4 must be 
demonstrated by submitting the quality documentation specified herein. All quality 
documentation shall be submitted to the Ciovernment for review. 'I'he Governnaent will review 
,md return the quality documeintation, with comments, and indicate approval or disapprUval. ff 
the quality docurnentation is not approved, it must he revised to address all comments and shall 
be resuhmitted to the Governxnent for approval. Vdork involving envirorunental data collection, 
generation, use, or reporting shall not cozrZrnencc until the Governmcnt has approved the quality 
documcntation. The quality documentation shall be suhmitted ta the CTovernment at least thirty 
(30) days prior to the beginning of any environrnental data gathering or generation activity in 
order to a11ow sufficient time 1or review and revisions to be completed. A£ter the Ciovcrnment 
has approved the quality docunnentation, the Contractor shall also iznplement it as written and 
approved by thc (iovcrnment. Any I1PA-funded prajectlprogram may be su ~ject to a QA audit. 

"I'() I3E SUBMITTEI) 1'12E-AWARD: 

❑ 	1`'RMRL=s Quality System Speci#icatinns: 

(1) a description of the orl;anizaticn—s Quality System (QS) and 'ztilormation 
regarding how this QS is documented, conimunicated and implcrnentcd; 

(2) an organirational chart showing the position of the QA function; 

( 3) delineation of the authority and responsihilities uf the QA functiUn; 

(4) the back-round and experience of thc QA personnel who will be assigncd to the 
project; and 

(5) the organization—s ~eneral approach ir)r -  accomplisliing the QA specifications in 
the 5[)W . 

❑ 	Quality Management PIan: prepared in accordance with R-2 - EPA Requircrzlents for 
Quality Management Plans (I;PAl2401$-011a02) March, 2001, 
http://www.epa.v,ov/guality/gs-docs/r2-final.pdf 

TD EE SUI3MITTI:D PnST-AWARI) (mark all that apply): 

❑ 	>diRMRL=s Quality System Specifcations: 

(1) 	a description of the organization=s Quality System (QS) and information 
regarding how this QS is docunaented, communicatcd and irnplementcd; 

A-1 	
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(2) 	an organizational chari showing the position of the QA function; 

{3} dclineation of the authority and responsihilities of the QA function; 

{4} the background and eYperience of thc QA personnel who w=ill he assigned to the 
project; and 

(5) 	the organization=s general approach for accomplishing the QA speciftcations in 
the 5[)W. 

❑ 	Qualitr° Management Pian: prcpared in accordance with R-2 - I:PA Requirements for 
Quality Managcment Plans (I:PAl2401F3-011002) March, 20U1, 
1-itt :1,'ww-w.c a. o~,l ualityI s-docslr2-final: df 

❑ 	Category I or II Qualith' Assurance 1'roject Pian (QAPP): prepared in accordailcc 
with K-5 - I;PA Requirements frrr QA Projcct Plans (EP1112401f3-0110[]3) Marcli., 200I 
litt-p://%N. - ww.epa.gov/qualiiy/qs-docs/r5-linal.pdf  

® 	Category TII or i VQAPP: prepared in accordancc with applicable sections of' the 
following NRMRI, QAPP 12,equircments List(s) which is(are) incl.uded in this 
attachment: 

[K 	QAPP Requirements for Measurement Pro,jects 

❑ 	QAPP Requirements for Secondary Data Projects 

❑ 	QAPP Requirerxtents for Research Model Developnacnt and Application 
Projects 

❑ 	QAPP Requirements for Software Development Prifjects 

❑ 	QAPP Requiremezzts for Method Development Projects 

❑ 	QAPP Requirements for Design, Construction, and ❑peration of 
Enrrironmental Technology Projects 

Al]DITIflhAL QA RESDL~ RCES: 

EPA=s Quality System Website: http:Ilwww.epa.govlqualityl 

EPA=s Requirements and Guidance Dflcuments: http:llwNvw.epa.govlqualitylqa_docs.html 

(ATTACII APPRDPRIA'1'L QAPP REQUIREMENTS EIFRE) 
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NRMRL QAPP REQLTIREMENTS FQR MEASI]REMENT PRUQIECTS 

GENERAL RrQLTIREMENTS: Include cover page, distrihution list, approvais, and page 
numbers. 

0. CaVER PAGE 

lnclude the 1)ivisionJL3ranch, project title, revision number, 1:PA technical lead, QA category, 
organization responsible for QAPP preparation, and date. 

1. PRD.TECT DESCRII''1'If)N AND L7R.lECTIVF.S 

1.1 	C)escribe the process andlor environmcntal system to hc evaluated. 
1.2 	State the purpose ofthc project and list specilic project objective(s). 

2. C)RGANIZATIUN AND RESPONSIBIL1TiL,S 

2.1 	Identify all prnject personnel, including QA, and related responsihilities 1`6r each 
partic.ipating organization, as well as their relationship to other project participants. 

2.2 	Include a project schedule that includes key miicstoncs. 

3. SCIENTII+IC APPROACH 

3.1 	Dcscrihe the sampling andJor experimental design that wili bc used to generate the 
data needed to evaluate the prc ~jcctivc objective(s). A descriptiozl. of the design 
should includc the types and nurxxbers of samples (including QC and reserve 
samples), the clesign of the sampling network, sample locations and frequcricies, a31d 
the rationalc for thc design. 

3.2 	Identify the process measurements (e.g., flow rate, tcmperature) and specilic target 
anaiytc(s) for each sample type. 

3.3 	Describe the gcncral approach and the test conditions for each experimental phase. 

4. SAMPLING PR[]CEDURES 

4.1 	Describe any known site-specific factors that may affect sampling procedures as u-cl1 
as all site preparation (e.g., sampling devicc installation, sampling port modifcations, 
achicvcment of steady-state) needed prior tU sampling. 

4.2 	Describe or reference each sampling procedure (including a list of equipment needed 
and the ealibration of this equipment as appropriate) to be used. Include procedures 
for homogenizing, compositing, or splitting of samples, as applicable. 

4.3 	Provide a Iist of sample containers, sample quantities to be eollected, and the sample 
amount required for each analysis, including QC sample analysis. 

4.4 	Specify sample preservaticnx requirctncnts (e.g., refrigeration, acidification, etc.) and 
holding times. 

4.5 	Describe thc mcthod for uniquely numbering each sample. 
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4.6 	Uescribe procedures for packing and shipping samples, including procedures to avoid 
cross-contarnination, and provisions for maintaining chain-«f custody (e.g., custody 
seals and records), as applicable. 

5. MEASLTREMENT PROCEDURES 

5.1. 	I)escribe in detail or reference each process measurement c3r analytical xnethocl to be 
uscd. If applicahle, idcntifir tx3,odifications to 1-;I'A-approved or similarly validated 
methods. 

5.2. 	Il' ncrt provided in Section 5.1 or the referenced method, include specific calibration 
procedures, including linearity checks and initial and continuing cal.ibration checks. 

(i. Qt?ALITY METRICS (QAIQC: C:HI+,CKS) 

b_ l. 	F'or each process measuretnent and analytical mcthad, identify the rcquired [7C, 
checks (e.g., blanks, control samples, duplicates, matrix spikes, surrogates), the 
frcquencies far performing these c.hecks, associated acceptanee criteria, and 
corrective actions to be performed if acceptance criteria are not met. 

6.2. 

	

	Any additional projcct-speciiic QA objectives (e.g., comple#eness, mass balance) 
shatl be presented, including acceptance critcria. 

7. DATA ANALYSIS, LNT1E:RPkr<.TATIOIt, AN D MAI<AGEMEN"F 

7.1 	Identify the data reporting rcquirctxzents, including data reduction prc7ccdures spccitic 
ta the project axid applicable calculations and equations. 

7.2 	I7escribe data validation procedures used to ensure the reporting of acLurate project 
data. 

7.3 	Describe how the data will be summarized or analyzed (c.g., qualitative <ulalysis, 
descriptive or inlerential statistics) to zneet the project olnjective(s). 
73.1 If descriptive statistics are proposed, state wb,at tables, plots, andlor statistics 

(c.g., mean, median, standard error, minimum and maximum values) vvill bc 
used to summarize the data. 

7.3.2 Ff an inf erential method is proposed, indicate wlaether the method wi l I be a 
hypothesis test, confidence interval, or con#xdencc limit and describe how the 
mcthod will be performcd. 

7.4 	Describe data storage requirements for both hard copy and elcctronic data. 

8. RE PC)RTING 

8.1 	[,ist and describe the dcliverables expected from each project participant responsible 
for field andlor analytical activitics. 

8.2 	Specifv thc expected final product(s) that will be prepared for thc project (e.g., 
journal article, final report). 

9. REFEREh7CES 

Provide refere:nces either in the body of the text as footnotes or in a separate section. 
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